Psychometric properties of the teacher assessment literacy questionnaire for preservice teachers in Oman  by Alkharusi, Hussain
Procedia - Social and Behavioral Sciences 29 (2011) 1614 – 1624
International Conference on Education and Educational Psychology (ICEEPSY 2011) 
Psychometric properties of the teacher assessment literacy 
questionnaire for preservice teachers in Oman 
Hussain Alkharusi* 
Sultan Qaboos University, P.O.Box 32, Al-Khod 123, Oman 
 
 
Abstract 
This study examined psychometric properties of the Teacher Assessment Literacy Questionnaire (TALQ) developed by Plake 
and Impara (1992) to measure teachers’ assessment literacy. Preservice teachers (N = 259) enrolled in an educational 
measurement course in Oman completed the TALQ. Results showed that (a) the items demonstrated acceptable levels of 
difficulty, discrimination, reliability, and validity; (b) the TALQ measures a unitary construct of the assessment literacy; (c) the 
TALQ's scores had an adequate internal consistency; and (d) the TALQ’s scores correlated positively with total course' scores. 
Percentile ranks were extracted as norms for the raw scores. The results support the utility of the TALQ for instructional and 
assessment purposes. 
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1. Introduction 
Assessment literacy refers to teachers' knowledge and skills in the educational assessment of students (Mertler & 
Campbell, 2005; Popham, 2006; Volante & Fazio, 2007). It entails knowing what it is being assessed, why it is 
assessed, how best to assess it, how to make a representative sample of the assessment, what problems can occur 
within the assessment process, and how to prevent them from occurring (Stiggins, 1995). In addition, the American 
Federation of Teachers (AFT), the National Council on Measurement in Education (NCME), and the National 
Education Association (NEA) (1990) have jointly developed "Standards for Teacher Competence in Educational 
Assessment of Students". These standards describe the knowledge and skills that should be possessed by teachers to 
be assessment literates. The standards state that teachers should be able to choose and develop appropriate 
assessment methods; administer, score, and interpret assessment results; use these results when making educational 
decisions; develop valid grading procedures; communicate assessment results to various audiences; and recognize 
inappropriate practices of assessment. 
 
Recognizing the need for teachers to possess an adequate knowledge in educational assessment, Plake and 
Impara (1992) developed an instrument titled the "Teacher Assessment Literacy Questionnaire (TALQ)" consisting 
of 35 items to measure teachers' assessment literacy. The TALQ was based on the "Standards for Teacher 
Competence in Educational Assessment of Students" (AFT, NCME, & NEA, 1990). The instrument was 
administered to a sample of 555 in-service teachers around the United States. The results indicated that the teachers 
might not be well prepared to assess student learning as revealed by the average score of 23 out of 35 items correct 
(Plake, Impara, & Fager, 1993). Likewise, Campbell, Murphy, and Holt (2002) applied the TALQ to a sample of 
220 undergraduate students who a completed a course in tests and measurement. The results revealed that the 
average score for the sample was 21 out of 35 items correct, suggesting the need for more attention to the 
assessment literacy of the prospective teachers. Similarly, Mertler and Campbell (2005) developed another 
instrument titled the "Assessment Literacy Inventory (ALI)" consisting of 35 items in alignment to the "Standards 
for Teacher Competence in Educational Assessment of Students" (AFT, NCME, & NEA, 1990). The instrument was 
administered to a sample of 249 preservice teachers in the United States. Like previous studies, the performance of 
the preservice teachers on the ALI was not satisfactory as evidenced by the average score of 23.83 out of 35 items 
correct. These results imply that teachers' assessment literacy should deserve further recognition and investigation. 
 
When comparing assessment literacy of pre-service teachers and in-service teachers, the studies have indicated 
that the assessment literacy level of pre-service teachers tended to be lower than that of in-service teachers (Mertler, 
2003, 2004). This suggests that an experiential base in classroom assessment might instigate the assessment literacy. 
In his discussion of the assessment literacy, Popham (2006) asserted the need for a continuous in-service assessment 
training aligned with the classroom assessment realities. In a survey of assessment literacy of 69 teacher candidates, 
Volante and Fazio (2007) found that the self-described levels of assessment literacy remained relatively low for the 
candidates across the four years of the teacher education program, and hence agreed with Popham's (2006) assertion 
about the need for in-service assessment training to ensure an acceptable level of assessment literacy. Along similar 
lines, Wolfe, Viger, Jarvinen, and Linkman (2007) proposed that teachers' self-perceived confidence in assessment 
should be a vital component in the professional development of in-service teachers. Further, Alkharusi (2009) found 
that measurement and testing knowledge of pre-service teachers tended to vary as a function of gender and major. 
Specifically, in a survey of 211 pre-service teachers, Alkharusi (2009) found that males tended to have on average a 
higher level of measurement and testing knowledge than females, and that pre-service teachers specializing in 
academic areas such as English language, math, and science tended to possess a higher level of measurement and 
testing knowledge than those specializing in performance areas such as art education and physical education. In a 
two-week classroom assessment workshop for seven in-service teachers, Mertler (2009) pre- and post-tested 
teachers' assessment literacy using the 35-item of the ALI. The results showed that teachers' performance on the 
post-test (M = 28.29) was on average higher than their performance on the pre-test (M = 19.57). Also, the teachers 
indicated that the training had a positive impact on their feelings regarding assessment and confidence in using 
assessment.  
1.1. Purposes of the study 
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 Given the growing interest on teachers' assessment literacy, research is needed to support the assertion that score 
interpretations from the available instruments such as the TALQ are accurate representations of the teachers' 
assessment literacy. Therefore, the purposes of the current study were: (a) to explore the internal structure of the 
TALQ at the item level by conducting an item analysis in terms of item difficulty and item discrimination, (b) to 
provide evidence regarding the construct validity of the TALQ's scores by testing whether the TALQ measures a 
unitary construct of the assessment literacy using a confirmatory factor analysis (CFA), (c) to provide criterion-
related validity evidence for the TALQ's scores in terms of their correlation with academic achievement scores in 
the educational measurement course, (d) to examine how well each item contribute to the internal consistency of the 
TALQ's scores and to the discriminatory power of an external criterion by testing item reliability and item validity, 
(e) to provide data regarding the internal consistency of the TALQ's scores, and (f) to create a table of norms for the 
TALQ which could be used to interpret raw scores. 
2. Methods 
2.1. Sample 
The sample for this study included 259 Omani pre-service teachers enrolled in a required undergraduate level 
educational measurement course in the College of Education at Sultan Qaboos University. There were 142 females 
and 117 males in the study. The participants ranged in age from 19 to 25 years with a mean of 21.08 and a standard 
deviation of 1.26. The following majors were represented in the sample: English language (n = 140), science and 
math education (n = 70), and educational technology (n = 49). 
2.2. Setting 
The undergraduate level educational measurement course is offered by the Department of Psychology in the 
College of Education at Sultan Qaboos University. The goal of the course is to have pre-service teachers develop 
knowledge, skills, and abilities related to classroom assessment that deemed essential to the teaching profession. The 
course is a three credit hour required course for all undergraduate education majors. A prerequisite for students 
enrolled in this course is to have completed and passed a course in educational objectives. Topics covered within the 
undergraduate level educational measurement course are basic concepts and principles in measurement and 
evaluation, teacher-made tests, standardized tests, test and item analysis, reliability and validity, performance 
assessment, grading, reporting, and communicating assessment results. 
2.3. Instrumentation 
In addition to the biographical information collected in terms of self-reported gender, age, major, and university 
identification number; the primary instrument in this study was the Teacher Assessment Literacy Questionnaire 
(TALQ) developed by Plake and Impara (1992) to measure teachers' knowledge and understanding of the basic 
principles of the classroom assessment practices. It consisted of 35 multiple-choice items with four options, one 
being the correct answer.  The items were developed to align with the "Standards for Teacher Competence in 
Educational Assessment of Students" (AFT, NCME, & NEA, 1990). The items were dichotomously scored (0 = 
incorrect response, 1 = correct response) with a high total score reflecting a high level of assessment literacy. Plake, 
Impara, and Fager (1993) reported a KR20 reliability coefficient of .54 for the in-service teachers' scores whereas 
Campbell, Murphy, and Holt (2002) reported a KR20 reliability coefficient of .74 for the pre-service teachers' 
scores. 
 
In this study, the instrument was translated into Arabic. To verify the accuracy of the translation, the Arabic and 
English versions were given to two faculty members from Sultan Qaboos University who were fluent in both Arabic 
and English. A discussion was held with the faculty members to verify discrepancies between the original and the 
translated versions. Some editing modifications were made as a result of the translation. Then, content validity of the 
translated instrument was verified by four faculty members in the educational measurement and psychology from 
Sultan Qaboos University. The faculty members were asked to judge the clarity of wording and the appropriateness 
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of each item and its relevance to the construct being measured. Their feedback was used for further refinement of 
the items. 
2.4. Procedures 
Instructors' permission to collect data from the students in this study was requested and obtained. Then, two 
weeks before the final exam's week, the author informed the students that a study was being conducted on the 
assessment literacy of the pre-service teachers. This presentation was made at the end of a regularly scheduled class 
meeting. At this time, the author requested the participation of the students. Emphasis was placed on the fact that 
information to be gathered would not influence their course final grade in any way and that the study would 
hopefully lead to improved instruction in the course. 
 
Students who wished to participate in the study were provided with the TALQ, which also included the brief 
biographical information sheet. The students were requested to write their university identification numbers to 
enable the author to match their responses with the total scores received in the course. Total time for completing the 
instrument averaged approximately 90 minutes. With the students' permission, the author requested and obtained the 
total scores received in the course from the instructors after the final exam. 
2.5. Statistical analyses 
In relation to the aforementioned purposes of the study, the following statistical procedures were employed: 
1. Item difficulty ( ip ) was examined by calculating the proportion of participants who answered the item 
correctly. Item discrimination ( iD ) was examined by first ordering the participants on the basis of their total scores 
on the TALQ. Then, two groups of the participants were selected based on the total scores: the highest 27% (upper 
group) and the lowest 27% (lower group). After that, the item discrimination was found by computing the difference 
between the proportion of participants in the upper group who answered the item correctly and the proportion of 
participants in the lower group who answered the item correctly. In addition, the item-total correlation coefficients 
were calculated using the point-biserial correlation ( pbisp ) to examine how well each item contributes to the overall 
performance on the TALQ (Crocker & Algina, 1986). 
 
2. Construct validity of the TALQ was investigated by examining the confirmation of the uni-dimensionality of 
the assessment literacy construct using confirmatory factor analysis with maximum likelihood estimation in LISREL 
8.52 (Jöreskog & Sörbom, 1996). The analysis was conducted using the covariance matrix. The items were 
hypothesized to load on a single construct named assessment literacy. The ratio df2F , the Root Mean Square 
Error of Approximation (RMSEA), the Nonnormed Fit Index (NNFI) that is also called the Tuker-Lewis Index 
(TLI), and the Comparative Fit Index (CFI) were used to evaluate the fit of the model because they were found as 
being less affected by the size of the sample when compared to the Normative Fit Index (NFI), the Goodness-of-Fit 
Index (GFI), and the Adjusted Goodness-of-Fit Index (AGFI) (Schermelleh-Engel, Moosbrugger, & Müller, 2003). 
  
3. Criterion-related validity was evaluated by correlating the TALQ's scores with students' total scores earned in 
the educational measurement course using Pearson product-moment correlation coefficient. 
 
4. Item reliability index was calculated by multiplying the item-score standard deviation ( )1( iii pps  ) 
by the point-biserial correlation between the item and the total TALQ score. Item validity index was calculated by 
multiplying the item-score standard deviation by the point-biserial correlation between the item score and the total 
score earned in the educational measurement course.  
 
5. Reliability of the TALQ's scores was evaluated using KR20 reliability coefficient. 
 
6. Percentile ranks were extracted as norms for the raw scores of the sample on the TALQ. 
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3. Results and discussion 
3.1. Item difficulty and item discrimination 
An item difficulty analysis helps determine whether items are in the appropriate range for the construct being 
measured, whereas an item discrimination analysis indicates how well the items differentiates between individuals 
who are relatively high on the construct and those who are relatively low. With a norm-referenced test and a 
normally distributed pool of individuals, an item difficulty between .30 and .70 with an average of about .50 is 
considered ideal because it maximizes the information provided about the ability of the individuals; whereas items 
with a discrimination index greater than or equal to .40 suggest that they are functioning satisfactorily in measuring 
individual differences between the individuals. Items with indices outside these ranges should be considered for 
modification or removal from the test as no information about the differing abilities of the individuals is provided 
(Allen & Yen, 2002; Crocker & Algina, 1986).  
 
Table 1 presents values for item difficulty, item discrimination, and item-total correlation coefficients along with 
the standardized factor loadings for the one-factor model of the 35 items of the TALQ. As shown in Table 1, the 
item difficulty values ranged from .32 to .69 with an average of .56. Also, approximately 29% of the items had 
difficulty values close to .63, which is the optimal level of item difficulty expected for a normative multiple-choice 
test with four options after adjusting for the effects of guessing (Gregory, 2004). The item discrimination values 
ranged from .21 to .83 with an average of .51. The item-total correlation coefficients were statistically significant 
and ranged from .16 to .66, suggesting that each item is contributing positively and significantly to the overall rating 
of the teacher's assessment literacy. Items 2, 3, 5, 9, 11, 17, 19, 20, and 25 were considered problematic because 
they had item discrimination values less than .40. In a typical test development, item difficulty, item discrimination, 
and reliability are used together to determine the contribution of the item to the measurement of the construct. 
Alpha-if-item-deleted index is used to determine whether the score reliability would increase or decrease if the item 
was removed from the analysis. The aforementioned problematic items demonstrated relatively moderate item 
difficulty values, and that their alpha-if-item deleted values did not show a negative contribution to the overall score 
reliability; and hence they were not removed from the analysis. In conclusion, these results showed that the TALQ 
can discriminate between the levels of assessment literacy of the pre-service teachers, which in turn might provide 
valuable feedback to the teacher educators to identify appropriate instructional strategies for those who are in the 
borderline range of assessment literacy. 
       
Table 1 
Values of Item Difficulty, Item Discrimination and Item-Total Correlation Coefficients for the 35-TALQ Items 
along with Standardized Factor Loadings for the One-Factor Model of the 35-TALQ Items 
 
It
em 
Item 
difficulty 
Item 
discrimination 
Item-total 
correlation 
Factor 
loading 
1 .69 .66 .54*** .43 
2 .63 .34 .32*** .29 
3 .34 .31 .26*** .23 
4 .53 .50 .45*** .39 
5 .45 .21 .16* .21 
6 .69 .46 .40*** .30 
7 .60 .83 .66*** .55 
8 .55 .40 .33*** .29 
9 .45 .36 .33*** .28 
1
0 
.69 .46 .40*** .30 
1
1 
.60 .23 .25*** .23 
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1
2 
.69 .66 .54*** .44 
1
3 
.55 .40 .33*** .28 
1
4 
.69 .66 .54*** .43 
1
5 
.53 .50 .45*** .39 
1
6 
.60 .83 .66*** .54 
1
7 
.45 .36 .33*** .28 
1
8 
.55 .40 .33*** .28 
1
9 
.63 .34 .32*** .27 
2
0 
.48 .33 .24*** .23 
2
1 
.51 .41 .30*** .27 
2
2 
.60 .83 .66*** .54 
2
3 
.53 .50 .45*** .39 
2
4 
.32 .46 .35*** .28 
2
5 
.57 .27 .23*** .23 
2
6 
.60 .83 .66*** .54 
2
7 
.73 .44 .38*** .28 
2
8 
.69 .46 .40*** .30 
2
9 
.32 .46 .35*** .28 
3
0 
.60 .83 .66*** .55 
3
1 
.53 .50 .45*** .38 
3
2 
.52 .47 .36*** .28 
3
3 
.60 .83 .66*** .55 
3
4 
.60 .83 .66*** .55 
3
5 
.52 .47 .34*** .29 
      *p < .05. *p < .001. 
3.2. Construct validity  
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To examine the construct validity of the TALQ's scores, a CFA was used to evaluate whether the TALQ 
measures a unitary dimension of assessment literacy. Results yielded an inferential test of 2F  = 990.762 (p = .00, df 
= 329) with the following descriptive fit indices (RMSEA = .08 with 90%CI = [.08-.09], NNFI = .89, and CFI = .89). 
According to Steiger (1990), these results suggest that the one-factor model of assessment literacy represents an 
acceptable fit to the responses of the participants to the 35-TALQ items. Table 1 presents standardized factor 
loadings for this one-factor model of the 35-TALQ items. The factor loadings were statistically significant (ps < .05) 
and ranged from .21 to .55. These results suggest that a single score could be used to represent the assessment 
literacy level of the pre-service teacher. 
 
3.3. Criterion-related validity 
To evaluate criterion-related validity of the TALQ's scores, Pearson product-moment correlation coefficients 
relating total scores earned in the educational measurement course and the TALQ's total scores were calculated. 
Results indicated that the total scores earned in the educational measurement course correlated positively and 
significantly with the total TALQ's scores, r(257) = .32, p < .001; suggesting that the pre-service educational 
measurement course contributes approximately 10% of the variability in the pre-service teachers' assessment 
literacy. These findings lend support to previous research conducted by Alkharusi, Kazem, and Al-Musawi (2010b) 
who found that teachers' with a pre-service educational measurement course tended to have on average a higher 
level of educational measurement knowledge than teachers without a pre-service educational measurement course. 
These findings provide additional evidence for the value of the pre-service educational measurement training. Yet, it 
seems that other factors might override the effects of measurement training on the assessment literacy level of the 
teachers. Perhaps "personality factors, feelings about assessment competency, or demands of student teaching may 
contribute to preservice teachers' assessment limitations" (Campbell & Evans, 2000, p. 354). Future research may 
explore the possible factors that might mediate the relationship between measurement training and assessment 
literacy. 
3.4. item reliability and item validity 
Item reliability index indicates the extent to which a particular item contributes to the internal consistency of the 
test scores. It consists of the product of the item-score standard deviation and the point-biserial correlation between 
the item score and the total test score. It ranges between 0 and .5. In general, the higher the item reliability index, the 
more useful is the item from the standpoint of internal consistency. Item validity index indicates the extent to which 
each item contributes to the prediction of the criterion. It consists of the product of the item-score standard deviation 
and the point-biserial correlation between the item score and the criterion score. It ranges between -.5 and .5. In 
general, the higher the item validity index, the more useful is the item from the standpoint of predictive validity 
(Gregory, 2004). In this study, the total score earned in the educational measurement course was considered the 
criterion in the calculation of item validity. Table 2 presents values of item reliability and item validity of the 35 
items of the TALQ. As shown in Table 2, the item reliability values ranged between .08 and .32 with an average of 
.20, which is approximately halfway between 0 and .5. Forty percent of the items have reliability indices higher than 
.20. These indicators seem reasonable given that the highest possible value of item reliability is .5. Thus, the 
individual items of the TALQ seem reasonably useful to the overall TALQ score consistency. Also, as shown in 
Table 2, the item validity values ranged between .01 and .10 with an average of .05. About 50% of the items have 
item validity values greater than .05. These values of item validity are close to the 10% overlap variance between 
the criterion scores and the total TALQ scores, suggesting that the individual items of the TALQ have reasonable 
practical utility in the prediction of the criterion scores.  
  
Table 2 
Values of Item Reliability and Item Validity for the 35-TALQ Items  
 
It Item Item 
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em reliability Validity 
1 .25 .05 
2 .15 .01 
3 .12 .07 
4 .22 .01 
5 .08 .01 
6 .18 .06 
7 .32 .10 
8 .16 .01 
9 .16 .04 
1
0 
.18 .06 
1
1 
.12 .06 
1
2 
.25 .05 
1
3 
.16 .01 
1
4 
.25 .05 
1
5 
.22 .10 
1
6 
.32 .10 
1
7 
.16 .04 
1
8 
.16 .01 
1
9 
.15 .01 
2
0 
.12 .05 
2
1 
.15 .05 
2
2 
.32 .10 
2
3 
.22 .01 
2
4 
.16 .03 
2
5 
.11 .01 
2
6 
.32 .10 
2
7 
.17 .02 
2
8 
.18 .06 
2
9 
.16 .03 
3 .32 .10 
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0 
3
1 
.22 .01 
3
2 
.18 .02 
3
3 
.32 .10 
3
4 
.32 .10 
3
5 
.17 .02 
3.5. Reliability and norms 
Internal consistency reliability for the TALQ's scores was .84 as measured by KR20 reliability coefficient. In 
addition, percentile ranks were extracted as norms for the raw scores of the participants to indicate the relative 
position of an individual pre-service teacher in the sample. Table 3 shows the percentile ranks for each score on the 
TALQ. The scores of the participating pre-service teachers on the TALQ ranged from 2 to 34 with an average of 20 
and a standard deviation of 8 points. Although the scores from the present sample of pre-service teachers on the 
TALQ exhibited a higher level of reliability (KR20 = .84) than in-service teachers in the Plake et al.'s (1993) study, 
the pre-service teachers in this study (M = 20) averaged three fewer questions answered correctly than did the in-
service teachers (M = 23) in the Plake et al.'s (1993) study. Yet, when examining the performance of the pre-service 
teachers on the TALQ in this study along with the performance of their pre-service counterparts in the Campbell et 
al. (2002) and Mertler (2003) studies using a slightly modified version of the TALQ, the results tend to be 
comparable. Specifically, the average score for the pre-service teachers on the TALQ in the present study was equal 
to 20, which is quite similar to the average scores of 21 and 18.96 obtained by Campbell et al. (2002) and Mertler 
(2003), respectively. 
Table 3 
Percentile Ranks for the Participating Pre-service Teachers (N = 259) on the TALQ 
 
Percentile 
rank 
Sc
ore 
Percentile 
rank 
Sc
ore 
5 7 55 21 
10 9 60 22 
15 11 65 23 
20 13 70 24 
25 15 75 25 
30 17 80 27 
35 17 85 27 
40 19 90 28 
45 20 95 30 
50 21 99 31 
       
4. Conclusion 
Strong knowledge and skills in educational assessment, which has been equated to assessment literacy, are 
considered prerequisites for sound assessment practices of student learning (Daniel & King, 1998; Stiggins, 1995; 
Popham, 2006). To adequately measure teachers' assessment literacy, Plake and Impara (1992) developed a 35-item 
instrument entitled "Teacher Assessment Literacy Questionnaire (TALQ)". There has been an increased interest in 
utilizing the TALQ to understand teachers' knowledge and understanding of the basic concepts and principles in 
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educational assessment (e.g., Alkharusi et al., 2010a, 2010b; Campbell et al., 2002). However, there is a paucity of 
research examining the psychometric properties of this measure. The present study reports on the validity, 
reliability, and norms of the TALQ for pre-service teachers in Oman. 
 
Overall, the results support the utility of the TALQ in measuring pre-service teachers' assessment literacy in 
Oman. It provides reliable and valid interpretations of the pre-service teachers' assessment literacy. The analysis at 
the item level showed the effectiveness of the TALQ to discriminate between the different levels of the pre-service 
teachers' assessment literacy. This makes TALQ a valuable instructional and assessment tool for teacher educators 
responsible for preparing teachers in educational assessment. Specifically, the TALQ can be used to identify 
prospective teachers who are in the borderline range of performance so that appropriate instructional strategies can 
be designed to help them meet the expectations. 
 
Future research may build upon the current study. A larger sample of participants will allow for the application of 
the item response theory to analyze the items on the TALQ. Convergent validity evidence may be explored through 
studying the relationship between scores on the TALQ and scores on a similar instrument entitle ALI developed by 
Mertler and Campbell (2005). Construct validity evidence may also be sought by testing the generalizability of the 
TALQ's scores to in-service teachers in Oman or in different countries. This kind of future research will further our 
understanding of the reliability and validity issues surrounding the TALQ. 
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